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MAXIMISING CAPACITY - Critical Aspects of 
Planning & Managing Grid Infrastructure for 
High-Renewable Systems 

1 | Transmission & Distribution (T&D) Upgrades now 
under way 

 

Sources: 

https://www.mcceconomics.co.uk/
http://www.linkedin.com/company/mcc-economics-ltd/


 

  

 
  

2 of 9 
 

  

 

www.mcceconomics.co.uk© 

 www.linkedin.com/company/mcc-economics-ltd/  

• Scottish & Southern Electricity Networks 

• ArchUp 

• Reuters 

• ScottishPower 

• Gulf Business 

• Saudi Gulf Projects 

• Australian Energy Market Operator 

• Energy Corporation of New South Wales 

• The Guardian PV Tech 

2 | Demand-Side Levers that unlock capacity 
• UK – Demand Flexibility Service (DFS): In winter 2022/23, 1.6 million households 

and businesses participated, saving over 3.3 GWh of electricity during peak times. 
Incentives for consumers varied, with some third-party apps offering payments 
ranging from ≈£2.40–£2.70 per kWh saved during peak periods Energy UK Sunsave 

 

• Abu Dhabi – DR Pilot Phase 2: launched May 2025, targets over 250 MW flexible 
demand capacity through the participation of 30+ leading industrial and commercial 
entities across the emirate, in collaboration with Energy Pool as the Demand 
Response Aggregator UAE Department of Energy 

https://www.mcceconomics.co.uk/
http://www.linkedin.com/company/mcc-economics-ltd/
https://www.ssen-transmission.co.uk/news/news--views/2024/7/progress-in-securing-supply-chain-for-eastern-green-link-3-hvdc-connection-project
https://archup.net/eastern-green-link-5/
https://www.reuters.com/sustainability/boards-policy-regulation/britains-national-wealth-fund-lend-iberdrola-800-mln-uk-power-grid-upgrades-2025-05-07/
https://www.scottishpower.com/news/pages/national_wealth_fund_supports_uk_grid_upgrades.aspx
https://gulfbusiness.com/abu-dhabis-taqa-group-unveils-new-brand-identity/
https://www.saudigulfprojects.com/2025/01/abu-dhabi-announces-5-2gw-solar-pv-project/
https://aemo.com.au/initiatives/major-programs/vni-west
https://www.energyco.nsw.gov.au/projects/waratah-super-battery-project
https://www.theguardian.com/environment/2025/may/26/search-for-new-power-transmission-options-as-cost-of-overhead-powerlines-in-australia-soars
https://www.pv-tech.org/australias-new-south-wales-government-earmarks-au2-1-billion-for-transmission-infrastructure/
https://www.energy-uk.org.uk/wp-content/uploads/2023/10/Energy-UK-explains-The-Demand-Flexibility-Service.pdf#page=1
https://www.sunsave.energy/blog/demand-flexibility-service
https://www.doe.gov.ae/Media-Centre/News/DoE-launches-second-phase-of-demand-response-pilot-project-in-collaboration
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• Australia – Heatwave 20 Jan 2025: During WA’s 4,486 MW demand peak, AEMO 
activated 126 MW of demand-side response—20 MW DSP, 11.5 MW supplementary, 
and 94.5 MW ESS—helping avoid gas dispatch. Australian Energy Market Operator 

 

These programmes flatten peaks, free transformer headroom and provide operators 

with rapid, software-based “virtual lines”.  

New laws and regulations targeting the demand side include: 1) construction regulations 

to increase efficiency standards in buildings, 2) utility regulations to suppress vested 

interests, 3) dynamic tariffs and price signals, 4) mandatory and improved metering, 5) 

innovation funding, 6) demand aggregation rules, 7) open data, 8) Distributed Energy 

Resource Management System (DERMS), and 9) smart grid orchestration (including 

automated demand control). 

https://www.mcceconomics.co.uk/
http://www.linkedin.com/company/mcc-economics-ltd/
https://aemo.com.au/-/media/files/major-publications/qed/2025/qed-q1-2025.pdf#page=5
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3 | Customer incentives & DSM impact on stability 

 

Sources: 

• Money Saving Expert 

• UAE Department of Energy 

4 | Energy-storage integration milestones 
• Blackhillock, Scotland – 200 MW/400 MWh Phase-1 live Mar 2025; will supply grid-

stability services under ESO’s Pathfinder scheme E&T Magazine 

• Al Ajban PV – 1.5 GWac + 19 GWh BESS project to deliver 1 GW baseload clean 
power, reducing 2.4 MtCO₂/year; EPC awarded Jan 2025 Al Ajban | Saudi Gulf 
Projects | Sustainability Middle East News    

• Waratah Super Battery – world’s largest grid-forming asset; provides a 700 MW 
“virtual shock absorber” to release 1.5 GW head-room across the Sydney-Newcastle 
corridor Energy Corporation of New South Wales 

Storage soaks up surplus solar, defers line upgrades, and supplies fast frequency 

response - key for 100% renewables ambitions. 

https://www.mcceconomics.co.uk/
http://www.linkedin.com/company/mcc-economics-ltd/
https://www.moneysavingexpert.com/utilities/cut-energy-demand-flexibility-service/
https://www.doe.gov.ae/Media-Centre/News/DoE-launches-second-phase-of-demand-response-pilot-project-in-collaboration
https://eandt.theiet.org/2025/03/06/europes-largest-battery-site-located-scotland-goes-live-balance-energy-grid
https://www.ajbanpv3.ae/
https://www.saudigulfprojects.com/2025/01/abu-dhabi-announces-5-2gw-solar-pv-project/
https://www.saudigulfprojects.com/2025/01/abu-dhabi-announces-5-2gw-solar-pv-project/
https://www.sustainabilitymenews.com/energy/edf-renewables-kowepo-and-masdar-announce-financial-closing-of-al-ajban-solar-project-in-abu-dhabi
https://www.energyco.nsw.gov.au/projects/waratah-super-battery-project
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5 | Forecasting & digital tools for variable solar 

 

Sources: 

• National Grid Electricity System Operator 

• UK National Grid 

• Australian Energy Market Operator 

 

6 | Multi-stakeholder collaboration & partnerships 
• UK – Connections Reform (TMO 4+): NESO paused new transmission applications 

from 29 Jan 2025 to address a 780+ GW queue and fast-track shovel-ready 
renewables NESO NESO 

https://www.mcceconomics.co.uk/
http://www.linkedin.com/company/mcc-economics-ltd/
https://www.neso.energy/news/eso-and-alan-turing-institute-use-machine-learning-help-balance-gb-electricity-grid
https://www.nationalgrid.co.uk/news-and-events/latest-news/future-energy-scenarios-will-guide-network-development
https://aemo.com.au/-/media/files/major-publications/isp/2025/draft-2025-iasr-stage-1-pre-submissions-webinar.pdf#page=7
https://www.neso.energy/news/next-steps-grid-connections-reform
https://www.neso.energy/industry-information/connections-reform
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• UK – Offshore Transmission Network Review (OTNR) drives joint developer/ESO 
design of meshed offshore grids. Gov UK 

• Abu Dhabi – TAQA restructuring: ADDC & AADC merged into TAQA Distribution Jan 
2025, while TRANSCO became TAQA Transmission—creating clear, specialised T&D 
entities under one holding. TAQA 

• Australia – NSW Transmission Planning Review 2025: A state-commissioned review 
now coordinates Transgrid, EnergyCo, AEMO and AEMO Services, with multiple 
public-consultation rounds, to reform how NSW plans and funds new lines under its 
Electricity Infrastructure Roadmap. Energy NSW 

7 | Meeting future demand – long-term resilience & 
security 

 

Sources: 

• Energy Live News 

• AGSI 

• AEMO 

Q&A 
Q1. T&D separation in the Gulf - help or hindrance? 

Abu Dhabi keeps functional unbundling: TAQA Transmission owns the 400/220 kV grid, 

while TAQA Distribution handles 11–33 kV supply. Being subsidiaries of the same holding 

eases data-sharing and investment alignment, avoiding the split-incentive issues seen in 

some liberalised markets.  

https://www.mcceconomics.co.uk/
http://www.linkedin.com/company/mcc-economics-ltd/
https://www.gov.uk/government/publications/offshore-transmission-network-review/offshore-transmission-network-review-summary-of-outputs?
https://adxservices.adx.ae/cdn/contentdownload.aspx?doc=3260685
https://www.energy.nsw.gov.au/nsw-plans-and-progress/regulation-and-policy/nsw-transmission-planning-review-2025
https://www.energylivenews.com/2025/04/22/national-grid-prepares-for-record-low-demand-this-summer-due-to-solar-boom/
https://agsi.org/analysis/the-reach-of-the-gccs-booming-renewables-sector-exceeds-grasp/
https://aemo.com.au/-/media/files/major-publications/qed/2025/qed-q1-2025.pdf?la=en
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Q2. Sequencing grids vs renewables - who’s getting it 
right? 
The UK is synchronising by green lighting the EGL corridors alongside ScotWind projects. 

Abu Dhabi approved the 19 GWh BESS and ICAD-4 substation before Al Ajban PV breaks 

ground. Australia, by contrast, built 10 GW renewables ahead of transmission and is now 

retrofitting (e.g., Waratah battery) while rushing VNI West—highlighting the cost of 

lagged sequencing.  

Q3. Are regulations fit for a dynamic grid? 

UK connection reform and Ofgem’s RIIO-ED2 rewards for DSO flexibility show progress, 

but developers still face multi-year queues. Abu Dhabi’s mandatory DR participation rule 

is region leading. Australia’s NEM rule changes (Wholesale Demand Response & IESS) put 

flexible load and storage on equal market footing, yet local planning hurdles remain.  

Q4. How can utilities & regulators co-design the future grid? 

Joint scenario planning (NESO + DSOs DFES, AEMO IASR) and co-funded innovation (ESO 

Pathfinder, TAQA-Masdar AI projects) provide blueprints. Embedding social-licence 

metrics, as AEMO now does - builds public trust and accelerates builds. nationalgrid.co 

Q5. Can the GCC operate a 100 % renewable grid without 

hydropower? Key gaps? 

90% looks feasible in the future but the last 10% we'll need to wait and see (currently 

looks difficult and expensive). Large-scale solar + multi-hour BESS (Al Ajban, 19 GWh) and 

emerging 250 MW pumped-hydro at Hatta cover intra-day balancing, while gas turbines 

equipped for green-hydrogen co-firing remain for seasonal back-up. Remaining gaps: 

inertia services and ultra-long-duration (>12 h) storage, which GCC utilities are now 

tendering (e.g., Saudi SEC 2.5 GW LDES). 

1. Build wires & flexibility together: every £1 on HVDC or BESS can unlock ≥£2 in 

renewable capacity. 

2. Demand-side programmes are scaling fast: 250 MW in Abu Dhabi, 1.6 M UK homes, 

providing “virtual” gigawatts. 

3. Digital twins & AI forecasting: cut reserves and defer upgrades by double-digit 

percentages. 

https://www.mcceconomics.co.uk/
http://www.linkedin.com/company/mcc-economics-ltd/
http://nationalgrid.co/


 

  

 
  

8 of 9 
 

  

 

www.mcceconomics.co.uk© 

 www.linkedin.com/company/mcc-economics-ltd/  

4. Storage is no longer optional: 400 MWh batteries (UK), 19 GWh hybrids (UAE) and 

grid-forming controls are now mainstream. 

5. Regulation must keep pace: queue reform, social licence metrics and DSO 

incentives are the new competitive edge. 

  

https://www.mcceconomics.co.uk/
http://www.linkedin.com/company/mcc-economics-ltd/
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